Model validation
The modeled NO 2 air concentrations from the 4 model scenarios were compared with the monitored air concentrations from 0000 UTC November 19 to 0000 UTC November 21, 2016 at the Jiuquan Air Quality Monitoring Station operated by the Jiuquan Environmental Protection Agency. Figure S1 in Supplement shows the simulated and measured NO 2 concentrations at the Jiuquan Station. The statistics between the modeled and measured data are presented in Table S1 . Overall, the model 5 results from the 4 modeling scenarios agree reasonably well with the measured data. The modeled peak concentrations from S2 lagged 2 hours behind the observed value, and the modeling results from S1, S3 and S4 lagged 4 hours behind the measured data, respectively.
As an operational weather forecasting model, the WRF model has been evaluated extensively. In the present study, we further compared WRF simulated winds and temperatures from the 4 modeling scenarios with measured data near the 10 surface. There are three routine weather stations within the fine model domain. They are Mazongshan (52323), Dunhuang (52418), and Jiuquan (52533) stations. Measured and WRF simulated hourly winds and temperatures at these three stations from 0000 UTC November 19 to 0000 UTC November 21 2016 are displayed in Figure S2 . As shown, the WRF simulated wind speeds and temperatures from the 4 model scenarios captured the magnitude and the diurnal variation of the observed data at these three weather stations ( as shown in the measured data (Fig. S2a) . Fig. S2(a) , (c), and (e)); and wind speeds are displayed on the right panel ( Fig. S2(b) , (d), and (f)). 
